Changes in localization of cytochrome P450 cholesterol side-chain cleavage (P450scc) in Japanese eel testis and ovary during gonadal development.
In this study, we generated and characterized a polyclonal antiserum against eel P450 cholesterol side-chain cleavage (P450scc) using a recombinant protein as the antigen. We examined the localization and abundance of P450scc by immunohistochemistry in Japanese eel testes and ovaries during artificially induced gonadal development. P450scc mRNA localization was also examined by in situ hybridization. In male eels, testicular development was induced by a single injection of human chorionic gonadotropin (HCG). In females, ovarian development was induced by weekly injections of salmon pituitary homogenate (SPH). Before HCG injection, the testis contained germ cells that were primarily type A spermatogonia. Additionally, several clusters of immunoreactive cells for P450scc were localized in the interstitial Leydig cells, but no P450scc mRNA signals were detected. This suggests that P450scc is either a relatively stable protein or it is produced by a mRNA that is present at too low a level to detect. Shortly after a single injection of HCG, expression of P450scc mRNA was stimulated and the number of immunoreactive clusters and their staining intensity were both increased. P450scc mRNA fell to an undetectable level 3 days after hormonal stimulation. Although the P450scc protein also decreased at the same time as the mRNA, it remained at a detectable level throughout this period. P450scc mRNA, but not the P450scc protein, was also detected in the spermatids and spermatozoa. The biological significance of P450scc mRNA expression at this stage is unknown. Prior to experimentation, the ovary contained oocytes that were developed to the oil-droplet stage, with several clusters of immunoreactive cells localized in the thecal layer and ovigerous lamella epithelium. Expression of P450scc mRNA was also stimulated by SPH injections in the ovary. In contrast to the testis, P450scc mRNA was continuously detected in the thecal cell layer throughout artificially induced maturation, possibly due to a repeated stimulus by the SPH injection every week. Clusters of immunoreactive cells in the thecal cell layer increased in number as ovarian development progressed. This increase in P450scc mRNA and protein may explain, at least in part, the increase in serum steroid hormones in female eels. The P450scc antiserum clearly immunostained interrenal steroidogenic cells in the head kidney of not only eel but also goldfish, indicating that this antibody could also be used in other teleost species.